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ABSTRACT
Population projections serve a variety of needs in
socioeconomic impact and energy demand analysis. For research on
the labor market impacts of altenative scenarios of energy
production in the Ohio River Basin, population projections are
indispensible. The size of the basin's future labor force
depends, in part, on the population base. However, available
projections do not provide disaggregated projections by age, sex,
and race necessary for labor supply analysis. In addition, the
available projections are questionable for a number of reasons.
They are based on dated fertility rates and other parameters that
do not necessarily conform to the basin's. Also, inconsistent
assumptions and varying methodologies are used in the state
projections. Consequently, we have conducted our own independent
study. We hope that this study will provide a useful input to
other facets of the ORBES project.
We use the component approach to population projections
which involves disaggregating the population into age, sex and
race groups, applying birth, death, and migration rates to each
component of the population, and iteratively generating the
projections through use of a computer simulation program.
Because future fertility and migration rates are unknown, we
provide several sensitivity tests for alternative values in order
to illustrate the relative importance of these parameters and, in
addition, to provide a range of potential future population
levels.
Assuming that recent levels of fertility, mortality, and
migration continue into the future, our projections indicate that
the population of the ORBES region will be 21.1 million people in
the year 2000. This estimate is 8.2 percent below the sum of
county projections reported in Task I. It is necessary to use a
very high fertility level, not experienced for the last ten
years, to achieve the 23 million projection obtained from the
individual state forecasts. Our results indicate a growth from
1970 base population of about 15 percent, in contrast to the 26
percent growth implied by the four state region projections.
Changes in birth, death, and migration rates, however, could
result in substantial variations from our estimated year 2000
population. We show, for example that reasonable swings in
migration rates can lead to a 7.5 to 8 percent change in the
population. Nevertheless, it would require a significant shift
towards regional in-migration and substantially higher fertility
levels to produce a 23 million basin population by 2000. Because
we have somewhat understated the basin's death rates by assuming
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that they will approach the lower natonal rates and have used a
fertility level that is above the most recent experience of less
than replacement rates, we believe that the 21.1 million
projection is optimistically high. Current trends actually point
to a lower projected value.
The population of the basin will continue to grow throughout
the projection period. But, the rate of growth will decrease
dramatically in the next generation. Given current fertility
trends, the population may indeed reach a peak level by 2000 and
then begin to decline. The implications of a stabilizing
population for energy policy and planning are obvious. Growth in
household demand for electricity and other fuels in the region
will depend more on increasing average household consumption as
opposed to an increasing number of households.
-3-

INTRODUCTION
This document describes tne methods and results of a
population projection study, Ohio River Basin region, 1976-2000.
This work forms the basis for the study of the labor force of the
basin as well as providing an independent input into projections
of the demand for electrical generating capacity to serve
personal needs.
Each of the states within the basin (Illinois, Indiana,
Ohio, and Kentucky) have published their projections of the
states' total population by county for the year 2000. {1] It
would appear at first glance that the needs of the ORBES project
have been satisfied. There are several reasons, however, for
conducting a new population study. First, such a study can be
uniquely tailored to the population composition (age, sex, and
race) and projection parameters (births, deaths, and migration)
of the defined ORBES region. Second, it provides an independent
check on previous projection studies. Third, the study of basin
population as a unit allows the application of the same
projection methodology and the use of a uniform assumption base.
Fourth, it allows sensitivity checks on the various parameters of
the population projection model. Fifth, properly conducted, it
[1] These data have been collected in Population Estimates
and Projections for Counties in the ORBES Study Region , Energy
Resources Center, University of TTlinois at Chicago Circle, Sept.
27, 1976.
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provides a basis for projecting the basin's labor force. Sixth,
it opens-up the projection methodology to public view and
scrutiny.
We avoid several sources of potential inaccuracy and, in
addition, provide essential information for analyzing the future
labor force of the basin by conducting a projection study which
conforms to basin parameters. For example, a common format for
conducting state projections is to first project the population
of the entire state and then to allocate the projected population
to the counties. Since the state projections sometimes include
large metropolitan areas which are not included in the defined
ORBES region, the resulting projections are biased towards the
population composition and other parameters of the heavily
populated regions. There is very little reason to expect, for
example, the sum of allocated projected values for downstate
Illinois counties to equal the projected population of downstate
Illinois, examined as a unit. Furthermore, for labor supply
analysis the projected value of total population is a relatively
useless statistic. This is because of the substantial variation
in labor force participation rates of the various age, sex, and
race groups. [2] Projections of the population of the various
[2] For example, in 1974 the total labor force participation
rate of the U.S. working age population was about 61 percent.
But within the total population, males had a 78 percent rate
whereas females had a 45 percent rate. White women participated
less than black women (45 versus 49 percent) while white men
participated more than black men (79 versus 72 percent) . Age
group differentials are also substantial. All participation
rates are from Statistical Abstract of the United States-1975
,
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age, sex, and race groups are needed since it is possible for two
populations of identical size to produce significant
differentials in the size of their respective labor force.
To these major reasons for conducting a disaggregated
population study we add the value of sensitivity tests and
methodology documentation. Projections of population always
involve the use of a number of assumed future values for birth,
death, and migration rates. Generally population studies use the
most recent experience in setting the levels of these rates since
there is a very limited methodological and data basis for rate
projection. Although the future levels of these rates are
unknown it is possible to test the effect of rate variation on
the projected population values. We perform these tests for
birth and migration rates but not for death rates because of
their long-term stability.
By providing documentation of the methodology, we hope to
foster a degree of "openness" that is seldom available in
population projections. We seek critical review of our findings
and welcome suggestions for improving the methodology. Careful
documentation is a means to this end. [3]
Table No. 559, "Labor Force and Participation Rates, 1960 to
1974, and Projections to 1990, by Race, Sex, and Age.
[3] The projection program is more fully explained in CAC
Tech Memo No. 87, "A Component Method Population Projection
Program for Unix", Thomas P. Milke and Eric Holshouser, February
18, 1977.
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The remainder of this report is divided into four sections.
First, a general discussion of the component approach to
population projection is given. Second, we discuss the
implementation of the model, state the assumptions, and list data
sources. Third, we present projection results. In the final
section we and discuss some implications of the findings.
METHODOLOGY
There have been many different attempts to accurately
predict the size of future populations beginning with the
geometric progression approach of Malthus in the sixteenth
century. Many of these are based on an attempt to fit the
historical trend in population to some mathematical curve, which
usually works well only for short periods of time. Others have
attempted to project population on the basis of future employment
trends, land use patterns, or other variables. The most widely
used method, currently in use by the Bureau of the Census, is a
variant of the "component" method first outlined by Pascal
Whelpton in 1928. This method states that the future of a
region's population can be completely determined by the
components of population change, specifically births, deaths, and
migration. There are in fact many different component
approaches, the differences coming basically from the different
methods used to determine birth or fertility rates. For a
thorough review of various component approaches, see Redwood.
[4]
The component approach involves the collection of a base
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period population properly disaggregated by the desired age,
race, and sex components. We divide the population into five
year age groups. Each age group is further divided into four
sex/race groups. For each forecast period the population is aged
by applying assumed mortality rates for each age, race, and sex
group. These rates vary widely between groups although they are
relatively constant over time and among different areas of the
country. Estimated mortality is then subtracted from the base
period population. Survivors are moved ahead one age group and
projected births during the forecast period are added to the
youngest age group. Births are determined on a disaggregated
basis by age and race of mother in a given five year period.
Consequently the sum of the specific births by age and race ot
mother provides the projected number ot total births. Current
1976 birth rates in the U.S. are approximately 15 births per
thousand per year for whites and about 22 births per thousand for
non-whites.
Projected births minus deaths is referred to as the natural
increase. All other changes in population can be attributed to
in- and out-migration. Data on these two migration levels are
not generally available. Consequently we have been forced to use
net migration, that is the difference between the in- and out-
14] Redwood, Anthony Leo, Population Projections for
Manpower Planning PhD. Dissertation, University of Illinois,
Institute of Labor and Industrial Relations, Urbana, 1973.
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migration, as a parameter of the model. This forces the
researcher to make some assumptions as to what the size and
direction of this change will be. Given that we have correctly
specified the birth, death and migration levels of the population
through the forecast period, the output of the model will be
exactly correct. We note, however, that total migration within a
population might in fact be quite high whereas this effect will
be undetectable if the in- and out-migration levels are roughly
equal. This may cause significant changes, especially in the age
and race distribution of the population, which cannot be taken
into consideration in this model. [5]
The projection process of aging the population, adding
projected births, and correcting for net migration continues
until the forecast year is reached. In this case, projections to
the year 2000 require six iterations of the five year interval
from the 1970 base data. Errors are introduced into the model by
our inability to exactly predict the levels of births, deaths,
and future migration. Consequently our projections will become
more error prone over time since our ability to correctly predict
the components of change decreases in the more distant future.
MODEL IMPLEMENTATION
[5] For a discussion of this effect see J. Chernick, B.
Indik and G. Sternlieb, Newark , New Jersey , Population and Labor
Force , Institute of Management and Labor Relations, Rutgers.
Spring, 1967.
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The following section describes projections of the
population of the Ohio River Basin from the base year of 1970.
Population data was collected by single years of age and
aggregated to fit the five year age groups in the projection
model. The computer program used to run the projections is an
adaptation of earlier work by Jane Altes for the State of
Illinois, Department of Business and Economic Development. [6]
Separate projections were run for those portions of Illinois,
Indiana, and Ohio which are in the basin and tor the entire state
of Kentucky. These four separate projections were then
aggregated to obtain basin totals.
A. Births
In keeping with the practice of the Bureau of the Census and
most other demographers, we have presented three separate
projections based on three different fertility levels. Fertility
levels of 1.7 and 2.7 births per lifetime for each woman were
used to estimate low and high bounds respectively. These are
equal to the Census' Series I and III fertility series. Series I
presents a level significantly below replacement which could not
be maintained in the long run without significant reductions in
[6] Altes, Jane with Edward De Young, Population Projections
for the State of Illinois and Component Regions to 2010T"
,
Deparment of Business and Economic Development: State ot
Illinois, 1967.
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the population. Series III presents a high level which has not
occurred since 1967. We do not anticipate that either ot these
two levels will in fact come to pass, but present the separate
projections as boundaries for illustrative purposes. The Census
Series II fertility represents a birth level ot 2.1 lifetime
births per woman which would provide a replacement level ot
reproduction. Rather than use this forecast, we have chosen to
use the level ot fertility actually observed in the nation
between the years 1970 and 1975. These rates are calculated from
cumulative births by age of mother found in Bureau of the Census
publications. 17J The 1970-75 fertility rate for the population
was found to be 2.19 births per woman. This is close to the
Census Series II rate which is effectively the replacement rate.
Race specific rates are 2.176 and 2.373 tor whites and nonwhites,
respectively. Although these rates reflect the 1970-75 average,
inspection ot the accompanying table on total cohort fertility
show that the trend during this period is downward with the total
fertility rate for 1974 being 1.857 and the rate for whites being
1.768. These rates are, ot course, below the replacement rate.
Eventually the population ot the United States will decline it
these low fertility rates continue. In order to eliminate
estimation error in the first projection to the year 1975 we
17J U.S. Bureau ot the Census Series P-20, Report No. 288,
Table 5, "Fertility History and Prospects ot American Women",
June 1975.
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adjusted the fertility rates for each state portion based on the
difference between our original projected number of births in
each state and the actual number of births recorded. For
projections beyond 1975 we return to the 2.19 rate for our Series
II projections.
The aggregate fertility rates (i.e. 1.7, 2.19 and 2.7) are
not used in the projection program as overall rates, but are
broken down tor each age and race cohort group based on the
distribution of observed fertility rates. 18J The overall rates
can be calculated by summing the age cohort rates and weighting
those rates by the appropriate race mix in the fertile female
population. The accompanying graph illustrates trends in total
cohort fertility for the United States since 1940. Although
these figures are below the basin figures, it is clear that the
trend in fertility is downward. The total fertility rate for the
U.S. dropped below the replacement level in 1972 to 2.022 births.
For the white population, the 1.798 figure in 1973 is close to
the low series I projections.
We recognize that the actual number of births in the region
may well be different from the 2.19 level we use. We also
realize that there are methods of predicting the level of
fertility based on social, economic, and other data which might
provide better estimates. [9] Further studies along this line
1 8 J Ibid.
19J Redwood, op.cit.
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would certainly improve the reliability of the projections. In
the absence ot such additional research, we have chosen the
recent rate as giving a reasonable approximation.
-13-
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B. Mortality
Overall, changes in mortality in the U.S. over time are
relatively slight. The Bureau of the Census, the Social Security
Administration, and the insurance industry have expended
considerable effort in calculating mortality rates so these data
are well known. Since there have been no dramatic changes in the
causes of death, and since there are no significant changes
anticipated, these data remain relatively constant. Differences
in mortality levels between age, sex, and race groups are
substantial. These between-group differences are far greater
than changes over time within groups. For Illinois, for example,
Altes has found differences in mortality between regions to be
insignificant. [10] Thus, mortality appears to be the least
likely source of error in the projections. Since variations
within the nation are slight, we have chosen to use national
mortality rates for the nation as the best estimate of mortality
through the forecast period. [11] As a test of the hypothesis
that this would yield reasonable projections, we have calculated
the projected deaths from 1970 to 1975 using national figures and
compared them to the actual data. [12]
[10] Altes, op. cit., p.
8
[11] Vital Statistics of the United States , 1971 , Mortality ,
Volume II Part A. U.S. Dept. of Health, Education, and Welfare,
National Center for Health Services. 1975.
[12] U.S. Bureau of the Census, Current Population Reports,
Series P-26, Nos. 75-13, 75-14, 75-17, 75-35 Table 1.
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Results are as follows:
Actual and Estimated Deaths 1970 to 1975
State Portion Actual
Illinois
Indiana
Kentucky
Ohio
Total
182766
191242
168575
342959
885542
Estimated
179893
184277
154199
327351
845720
Error
-1.57 %
-3.64 %
-8.52 %
-4.55 %
-4.49 %
We consider the magnitude of these errors to be relatively
slight. In the long run we predict that the basin rates will
more closely resemble the national rate and therefore we will use
the national rate as our estimator. If in the long run the basin
death rate continues to be higher than the national rate, this
will provide a slight upward bias in the projections. We prefer
to err on the high side. Since the base year for the projections
must be 1970 in order to obtain an accurate age, race, and sex
distribution we have substituted the actual deaths for the
program's estimated deaths in order to avoid estimation error in
the first period
.
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C. Migration
Net migration is defined as that part of population change
which is not the result of natural increase. The Ohio basin has
generally been characterized by low levels of net migration.
During the 1970-1975 period the basin lost a net 146,750 persons
with Illinois, Indiana, and Ohio showing a loss and Kentucky
showing a gain. This represents a total net rate of about -.8
percent. We have assumed for this projection period that this
rate will remain about the same.
The net migration component is the one facet of population
change that is most subject to impact by energy policy.
Migration is heavily influenced by the location of jobs which is
of course a result of the number of companies located in the
region. If energy shortages such as we have seen this winter
continue, we can anticipate relocations of firms and location of
new firms will occur outside the Ohio basin, thereby taking jobs
and populaion out of the region. On the other hand, the basin
has the potential for general self-sufficiency in energy
production, particularly in electricity generation, which
distinguishes it from several other regions of the U.S. The
present effort has not attempted to study these effects because
of the size of the undertaking, but we emphasize the importance
of such work and the potential impact of energy policy on this
aspect of population change. For this relatively simple study,
we have been forced to rely on past rates for our projections.
Net migration rates by five year age, race, and sex group
-18-

are estimated in the following manner. First, net migration
totals for each state are aggregated from county net migration
data prepared by the U.S. Bureau of the Census. [13] The net
migration totals are then divided into five year age and sex
groups as determined by the age mix of the national migrant
population and the age and sex specific ratios of the national
population. [ 14 ] These figures are then divided by the
population in each age, race, and sex cohort to estimate the
cohort specific net migration rates.
PROJECTION RESULTS
The accompanying graph and tables summarize the results of
the projections to the year 2000. We have concentrated on this
year because it is the end date of the ORBES study period
although we have included some data to 2010. The graph shows a
comparison of the results of projections for each of the
previously discussed fertility series. Series I and II are
presented to provide sensitivity checks and therefore our
discussion will concentrate on Series II.
The total population that results from these projections
[13] U.S. Bureau of the Census, Current Population Reports,
Series p-26, Nos. 75-13, 75-14, 75-17 and 75-35, Table 1.
[14] The five year age breakdown used in these projections
are from U.S. Bureau of the Census, Characteristics of the
Population Vol.1, Part 1, Sec. 2 Table 196 "Residence in 1965 of
the Population 5 Years Old and Over by Race, Sex, and Age 1970".
Sex ratios are taken from the same source Table 189 "Nativity by
Age, Race, and Sex 1970 and I960".
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indicates that the population of the Ohio river basin in 2000
will consist ot 21,134,433 persons. We note immediately that
this number represents a significantly smaller population than
the "official" forecasts presented by the states. The combined
states' forecast yields a value of 23,025,164 which is 1,890,731
or approximately 9 percent above our figure. As a further check
we have drawn the best tit straight line through the historic
data for 1950, 60, 70 and 75. Calculating the value of this line
at the year 2000 yields a straight line projection of 23,317,000
which is also below the "official" forecast and still
approximately 1,182,567 or 5.6 percent above our projected value.
Our lower value is based on the most recent fertility levels.
The rate of increase of population is slowing down with the
declining levels of fertility and the somewhat stable death rate.
Consequently the projected values should be below the straight
line projection of 1950 to 1975 data. To illustrate the
flattening of the growth curve we have calculated the increment
in each time period for Series II along with the slope of the
line segment joining each point. Results are as follows:
Increment Slope
1994870 199487
1314350 131435
5357440 107149
6977600 139552
6227340 124547
5991520 119830
4981160 99623
3879260 77585
3265120 65302
3088400 61768
-20-
Year Population
1950 14483800
1960 16478700
1970 17793000
1975 18328700
1980 19026500
1985 19649200
1990 20248400
1995 20746500
2000 21134400
2005 21460900
2010 21769800

As can be seen from a comparison of the slope of the line
segment over time, the rate of increase is decreasing
dramatically. The accompanying table summarizes the changes in
population by component of change for each of the three fertility
series. Note that under the Series I assumption, population
actually begins to decline after the year 2000 (see graph)
.
Series II population is flattening out at the end of the
projection period and will probably will begin to decline around
2020.
Analysis of the components of change for the Series II
projections yields results which are consistent with the
assumptions of the projections. Deaths and migrants remain
relatively constant during the projection period since the rates
in this implementation are assumed to remain constant throughout
the period. Both deaths and migrants are slightly higher in
Series III only to the extent that they are affected by the
higher number of cohorts born during the projection period.
Deaths flatten somewhat around 2000 as the smaller depression-era
cohort reaches the high mortality age groups, but will pick up
early in the twenty-first century as the post-war cohort ages.
The most interesting feature about births in the last
quarter of this century is that regardless of the level of
fertility chosen, the number of births will begin to decline
between 1990 and 1995. This is caused by the smaller size of the
fertile aged population at that time, that is, those women born
from 1965 to the present. Consequently the empty schools of the
-21-

1970's become the the empty maternity wards of the 1990 's.
In order to test the sensitivity of total population to
changes in migration we have presented separate sets of
population projections for two different sets of migration
assumptions interacting with the Series II fertility projections.
As has been mentioned above, Illinois, Indiana, and Ohio have
recently been experiencing a net out-migration while Kentucky has
been receiving net in-migrants. This combines to provide a net
migration rate of -0.8 percent of the entire basin's population.
As our first variation we assume a general increase in out-
migration from the region. We increase net out-migration by 100
percent in each state portion, thereby doubling the negative
states and reducing Kentucky's net rate to zero. This has been
labeled high migration in the accompanying graph. It provides
for a lower total population over time. Our second variation
provides for a 100 percent decrease in the level of out-
migration, reducing the negative states to zero and doubling
Kentucky's m-migration. These results are plotted as low
migration in the graph because the total number of migrants is
therby reduced. The 1950 to 1975 total population trend has also
been plotted as a reference point.
-22-
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The use ot the high migration assumption increases the
number ot persons who leave the basin and consequently reduces
the total population in 2000. Projected tigures for this
assumption show a decrease ot 1,581,300 in total population or a
decrease ol 7.5 percent below the normal Series II tertility
projection. Use ot the low migration assumption increases the
projected population by 1,696,600 persons or about 8 percent
above the normal series II population. Aside trom the obvious
direct etfects ot migration on population, there are
differentials incurred as a result ot the age distribution of
migrants since the younger and more fertile population are more
mobile. Thus, a change in net migration affects the total number
ot births in the region not only through changing the population
size but also through changing the population composition.
Results of these two projections are presented in the following
tables with data summarized for each component ot change. The
high migration tigures represent a total Ohio basin migration
rate of about -2.12 percent ot total population. The
corresponding figure tor the low migration assumption is about
0.6 percent. The impact ot migration on births is evident in the
table.
It is difficult to project net migration. In general, we
know that the North-central region is losing population
(including Illinois, Indiana, and Ohio) while the South
(including Kentucky) and West are gaining. In each of the study
states the rates are increasing, that is, the 1970 to 1975 rates
-24-

have been more negative in comparison to 1960-70 rates for the
three northern states while Kentucky's m-migration has
increased. Should this trend continue, net migration will
increase in the negative direction and total population will be
lower. The northern states (total state, not basin portion)
change from 295,000 out-migrants from 1960-70 to 719,000 out-
migrants in half the time in the 1970-75 period. 115] During
these same periods, Kentucky reversed from 175,000 out-migrants
to 57,000 in-migrants. This is probably due in part to the
resurgence of the coal mining, a tact which illustrates the
effect that energy policy can have on a region's population. If
coal energy becomes more widespread, then the region's out-
migration may be reversed, but if high-priced energy puts the
region at a disadvantage relative to the warmer South and West,
the out-migration may continue and possibly accelerate. It
appears that wide swings in these trends are possible and deserve
further investigation.
1 15 J Statistical Abstract of the United States-1977, Table
NO. 12.
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Table 2.4
Population Projections and Components of Change With a
100% Decrease in Net Migration by State-Series II
Fertility.
Births
5 Year
Period
Ending Illinois Indiana Kentucky Ohio ORB
1980 277,206 342,463 288,357 635,973 1,543,999
1985 290,357 360,033 314,364 671,112 1,635,866
1990 286,135 360,723 323,689 670,854 1,641,401
1995 268,623 344,911 316,840 638,006 1,568,380
2000 251,847 325,969
Deaths
307,397 601,358 1,486,571
Illinois Indiana Kentucky Ohio ORB
1980 180,572 186,885 155,350 334,897 857,704
1985 186,227 197,656 168,686 359,271 911,840
1990 190,668 207,917 180,534 382,206 961,325
1995 193,473 216,827 190,615 403,126 1,004,041
2000 194,436 224,251 199,363 421,237 1,039,287
Net Migrants
Illinois Indiana Kentucky Ohio ORB
1980 -100,441 -109,360 -0- -189,718 -399,519
1985 -101,272 -111,477 -0- -193,450 -406,199
1990 -101,396 -112,209 -0- -195,451 -409,056
1995 - 99,537 -111,011 -0- -193,600 -404,148
2000 - 96,889 -109,241
Population
-0-
-190,104 -396,234
Illinois Indiana Kentucky Ohio ORB
1980 3,424,870 4,152,628 3,520,641 7,654,881 18,753,020
1985 3,427,728 4,203,529 3,666,320 7,773,271 19,070,848
1990 3,421,800 4,244,127 3,809,476 7,866,469 19,341,872
1995 3,397,412 4,261,197 3,935,702 7,907,750 19,502,061
2000 3,357,933 4,253,675 4,043,736 7,897,767 19,553,111
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Table 2.5
Population Projections and Components of Change With a
100% Increase in Net Migration by State-Series II
Fertility.
Births
5 Year
Period
Ending Illinois Indiana Kentucky Ohio ORB
1980 284,187 350,064 296,135 649,159 1,579,545
1985 310,928 382,485 338,041 710,155 1,741,609
1990 318,803 396,683 363,004 733,287 1,811,777
1995 310,341 391,328 369,351 718,218 1,789,238
2000 299,572 379,349 370,010 693,268 1,742,199
Deaths
Illinois Indiana Kentucky Ohio ORB
1980 180,572 186,885 155,350 334,897 857,704
1985 189,080 200,762 171,864 364,658 926,364
1990 197,139 215,043 187,995 394,628 994,805
1995 203,936 228,494 203,126 423,579 1,059,135
2000 209,444 241,174 217,967 451,011 1,119,596
Net Migrants
Illinois Indiana Kentucky Ohio ORB
1980 -0- -0- 111,910 -0- 111,910
1985 -0- -0- 122,786 -0- 122,786
1990 -0- -0- 132,658 -0- 132,658
1995 -0- -0- 141,339 -0- 141,339
2000 -0- -0-
Population
149,328 -0- 149,328
Illinois Indiana Kentucky Ohio ORB
1980 3,532,292 4,269,589 3,,640,330 7,,857,784 19 ,299,995
1985 3,654,142 4,451,314 3,,929,292 8,,203,281 20 ,238,029
1990 3,775,807 4,632,954 4,,236,961 8,,541,940 21 ,187,662
1995 3,882,212 4,795,787 4,,544,526 8,,836,580 22 ,059,105
2000 3,972,338 4,933,962 4,,845,896 9,,078,836 22 ,831,032
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IMPLICATIONS OF THE PROJECTIONS
This study was undertaken as the foundation for estimating
the size and composition of the labor force in the ORBES region.
The size of the potential labor pool dictates what level of
activity the economy can sustain in a region without incurring
severe labor shortages. The composition of that labor force is
also important due to the different behavior of age, sex, and
race groups in the labor market. These projections meet that
informational need, but population is a fundamental parameter of
many aspects of the social structure, and consequently population
projections are useful in many areas.
The acceptance of the states' "official" population
projections which are based on different methodologies and
assumptions leads to a projected population that is higher than a
straight line extrapolation of the 1950 through 1975 population
of the region. The projections presented here, based on recent
changes in the components which determine population change, show
that these levels will probably not be achieved. Consequently
planning for the provision of long term services, such as
electrical energy, should take into consideration recent trends
in the components of population change in the Ohio Basin which
signal the flattening of growth and the possibility of a
declining population before the end of the century. Given the
population increases projected under the Series II fertility
pattern, the demand for electricity will increase during the
study period given the same propensity to consume electricity.
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At the same time, the rate of growth of total electrical demand
would slow down from the experience of the recent past. These
population projections suggest that a thorough investigation of
future energy demand is in order.
The most significant change in the ORBES region in 2000 may
not be the number of person, but rather the fact that the persons
living in the region will demonstrate an older age pattern than
the current population. This is of course caused by the aging of
the post-war cohort followed by the much smaller cohorts now
being born. This may have a significant effect on the labor
market as well as on the consumption of electricity. Little is
known about age differentials in electrical consumption at this
time, but the impact of an aging population on per capita
consumption could be significant.
The final important implication of the study is contained in
the analysis of the sensitivity of the population to migration.
It appears that this component is relatively volatile and can
significantly alter the size and age distribution of the
population. The geographic mobility of workers, just as the
occupational mobility of workers, is determined mainly by
economic factors such as the availablity of jobs and the levels
of pay of those positions. Currently tne ORBES region has some
advantages relative to other regions of the country which make it
a desirable location for business. Thesf include proximity of
suppliers, low transportation costs to markets, and abundant
supplies of coal and water. The more recent trend, however, has
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been for business to show an increasing tendency to locate and
relocate in other areas where labor costs and tax considerations
are more advantageous. To the extent that the ORBES region can
maintain its advantages, the business population will remain
stable or growing, workers will not migrate out of the region,
and the demand for goods and services (including electricity)
will remain strong. The opposite situation however, can provide
for rather rapid out-migration of persons, usually at the age of
family formation, with the consequent drop in demand.
The basic purpose of this study has been to present
population projections to the year 2000. In the course of this
effort, the relationship between the size and composition of the
population to other characteristics of the region have become
apparent. An in depth consideration of these factors has not been
possible in this work. But the importance of reliable population
projections for the ORBES region should not be underestimated
when planning for regional resources in the year 2000.
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OHIO RIVER BASIN ENERGY STUDY
Series I Population Projections and Components of Change
Deaths Net Migrants Population
Five Year
Period Ending Births
1980
1985
1990
1995
2000
1212972
1311269
1339821
1297492
1214548
857704
911813
969384
1021767
1067443
-143808
-146514
-144051
-139745
-134095
18677706
18930647
19157035
19293012
19306024
Series II Population Projections and Components of Change
Deaths Net Migrants Population
Five Year
Period Ending Births
1980 1561771
1985 1688348
1990 1725136
1995 1675897
2000 1609999
857704
919100
977972
1031264
1078701
-143808
-146514
-148016
-146517
-143375
19026504
19649238
20248391
20746506
21134433
Series III Population Projections and Components of Change
Net Migrants Population
Five Year
Period Ending Births
1924129
Deaths
1980 857704
1985 2080086 926673
1990 2125418 986893
1995 2071461 1041132
2000 2042597 1090454
-143808
-146514
-152131
-153545
-153010
19388861
20395762
21382156
22258937
23058073
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